SUMMARY
In Australia, with its wide distances and scattered population, the introduction of effective local anaesthesia was of especial value. Isolated and lone practitioners in small country towns now had a means of pain relief for their patients which was not dependent on the summoning of a colleague from many miles away, or on the uneasy supervision of perhaps the local chemist, for general anaesthesia.
Need of such a method was recognised and emphasised by the editors of the Australian medical journals, which have many references to propounded forms of local anaesthesia in the years before cocaine was introduced. The dangers of chloroform, too, caused anxiety and a desire for an alternative form of anaesthesia; such existed in ether, but until the introduction of 'open ether' with a simple mask in the early years of the 20th century, Australian practitioners were reluctant to use this agent. It can only be supposed that the difficulty of transporting an ether inhaler while on horseback was partially responsible, for chloroform's vaunted attributeseasy, smooth and pleasant anaesthesia -seemed forgotten by 1910 in Australia, when open ether began to hold sway.
Local anaesthesia prior to 1984
The first medical journal with continuity was inaugurated in 1856. This was the 'Australian Medical Journal', produced by the Medical Society of Victoria. Even in this first year there is an abstract from a paper by Or. T. F. Jordan which describes his method of local anaesthesia for the surgical treatment of phimosis. Pounded ice was applied to the penis for two minutes before operation. Such a short freezing time gives rise to speculation about the patient's choice of alternative discomforts.]
Professor James Simpson of Edinburgh obviously did not limit his interest in pain relief to chloroform, for in 1857 he advocated carbonic acid gas as a local anaesthetic in uterine diseases. 2 It was used as a topical application per vaginam. As the rationale for this procedure, Simpson refers to a previously recorded observation that whereas oxygen increased the pain in the raw surface left by a blister, carbon dioxide relieved it.
In 1857 also, an abstract of a paper by Or. Blakiston 3 describes his method of local anaesthesia. A blister was raised over the site of the pain, the blister area was denuded and a grain of morphia sprinkled over the raw surface. If more morphia appeared likely to be necessary the surface was kept denuded by the application of 'savine' or 'cantharides serate'. Since this was one of the methods of administering drugs before the introduction of the syringe and needle, it seems there would, indeed, be pain relief, but hardly from the local anaesthetic effect of the morphia. The search for an effective form of local anaesthesia appears to have been continuous, for in 1865 there were reports of success with electrical methods locally applied. Or. Rodolfi at the Brescia Hospital in Italy recorded that the application of a continuous current from a Bunsen's Pile with six elements produced local anaesthesia of the hands within ten minutes. In another case complete local anaesthesia of the whole body surface above the diaphragm was produced, this effect lasting three days. 4 Though reported so happily, it is to be supposed that both Or. Rodolfi and the patient were somewhat relieved when sensation returned.
Or. Lassing described using electromagnetism for surgical operations, which he said was safer and less unpleasant than chloroform. 5 The negative pole of the direct current of an electro-magnetic machine was connected to a bistoury with an insulated handle. The positive pole was placed in the patient's hand, or attached to the foot. In obstetric cases, with the patient doing the work rather than the surgeon, the negative pole was applied over the sacrum and the positive pole was held in the patient's hand. No statement is made as to whether this performance was repeated throughout labour, or merely used for delivery. Of the many references to this form of local anaesthesia in Australian journals, perhaps the most dramatic was provided by Or. Frederick Milford, of Sydney. At St. Vincent's Hospital, in 1871, he had a patient with a popliteal aneurysm who was unsuitable for general anaesthesia because of his cardiac condition. A femoral artery tie was performed using the spray; twelve days later severe haemorrhage necessitated external iliac artery ligation. Again Richardson's technique was used, as it was nine days later when amputation was carried out. 8 (A little research revealed that when emergencies such as the above haemorrhage occurred, st. Vincent's Hospital, before the days of telephones, employed a messenger to speed post haste on horse or bicycle to the surgeon's home.)
Amid the successes recorded with the spray, there were also references to unhappy experiences. It was of no use for mucous membranes, unsuitable for ophthalmic surgery and useless for tooth extraction; it rendered the skin hard and tough to incise, and with large, hot abscesses it was difficult to obtain anyfreezing action. 9 However, between 1866 and 1884, the Richardson spray filled a gap and provided an acceptable and safe alternative to general anaesthesia in cases which fell into its categories of successful application. Moreover, it stimulated work on refinements of the technique, one at least of which introduced a Anaesthesia and Intensive Care, Vol. 13 , No. J, February, 1985 principle to be later employed with cocaine. In June 1884 Or. Vidal of France described a method of hastening (and prolonging) the action of the spray. A small puncture was made at the point at which the spray was directed, just as the skin was becoming purplish. Reflex constriction occurred in response to the puncture and blood was driven from the capillaries, preventing blood warmth from opposing the freezing effect of the ether. 10 
The introduction of cocaine for local anaesthesia
By 1884 substantial literature on cocaine had accumulated, as the twenty-six-year-old Karl Koller found, when he was directed by Sigmund Freud to read it. Kbller, however, was more observant than the editors of the Australian journals, for in 1863 and again in 1875 and 1876 there appeared long summaries of work on cocaine, none of which mentioned its numbing effect on mucous membranes. This had been known to the Peruvian Indians and the early South American explorers, who chewed the leaves of erythroxylon coca. Neimann, who isolated the active principle in 1859 and called it "cocaine", noted that this, too, had the numbing effect, while in 1868 the Peruvian surgeon Moreno y Mayz even suggested that the sensory paralysing effects might be put to use in medicine.
Though it was interesting to find in the article of 1876 that erythroxylon coca was now being grown in plantations in South America called 'Cocales', it was a pity the editors missed the salient point. 11 Karl Koller, fortunately, did not. His classic and epoch-making paper 'The Use of Local Anaesthesia on the Eye. Preliminary Report' was read before the Congress of Ophthalmology at Heidelberg on September 15, 1884.
Comments on this work and early reports of the use of cocaine appeared in early October and November in the 'Lancet' and the 'British Medical Journal', but it seems that the news did not reach Australia until after December 15, the publication date of the Australian Medical Journal, for there is no mention of cocaine in that issue.
January 1885, however, was a different story. On January 14 Or. Haig President of the Medical Society of Victoria, read his Presidential Address at the Annual General Meeting of the Society. In reviewing the events of the past year he mentioned the introduction of cocaine for local anaesthesia as likely to be of lasting value -especially when its price was reduced. This would probably come about, Or. Haig said, when the properties of the two Australian varieties of erythroxylon had been investigated. 12 A copy of this address, which was long, erudite and would have taken several weeks to prepare, must have been lodged with the Editor of the Journal before the meeting, for it appears in the January 15 issue. Thus it is likely that news of local anaesthesia was received in Australia sometime in late December 1884, and that its reception took the profession and the pharmacists by surprise, for cocaine was not available in Melbourne until January 10, and in Sydney until March.
The first use of cocaine in Australia
The Melbourne Directory of 1868 lists five practitioners in Collins Street as 'Surgeon and Oculist'. Of the five, four enter into the history of anaesthetics in Australia.
Or. William Russ Pugh, so far as is known, gave the first anaesthetics for surgical operations in Australia at St. John's Hospital, Launceston, Tasmania on June 7, 1847. Pugh moved to Melbourne in 1854.
In July 1858 a young man just arrived from England on the 'Queen of the Seas' called upon Pugh with a letter of introduction. This was James Thomas Rudall, the second of the five 'Surgeons and Oculists'. Pugh and Rudall, as we know from Rudall's diary, consulted together, dined and went on outings together and seem to have had a quite close relationship.
Dr. Andrew Sexton Gray, Surgeon and Oculist, inaugurated a small institution in 1863 for treatment of those suffering from diseases of the eye and ear.
In 1866 Or. Aubrey Bowen, the fourth man of this historic quartet, founded the Ophthalmic and Orthopaedic Institution.
In 1873 Gray's institution and Bowen's were amalgamated, and became the Victorian Eye and Ear Hospital. Gray and Bowen were appointed as the Honorary Surgeons to this establishment. Gray, who was wont to refer possible surgical cases for a second opinion, often called Rudall in consultation and this he did in the first week of January 1885. The patient was a 'lady of 56', with glaucoma, for which Gray advised iridectomy. Rudall agreed with Gray, but when the operation was discussed, the patient disclosed her great fear of both chloroform and ether anaesthesia. Even a few weeks before she would have had no alternative, but now Gray and Rudall decided to try the new local anaesthetic, muriate of cocaine.
It is an educated guess that this was Rudall's suggestion, for it was he who visited every druggist in Melbourne, trying to obtain the cocaine. On January 10 he was successful, and on January 19, at the Victorian Eye and Ear Hospital, the operation took place. Naturally, with the speed today accorded to liver and heart transplants, the Editor of the Australian Medical Journal very soon heard of this venture, and invited Dr. Gray to report his The report, dated February 9, was quite detailed, and showed that Dr. Rudall applied the solution of cocaine four times within 15 minutes to the surface of the cornea and conjunctiva, and the result was entirely satisfactory.IJ Appended to Dr. Gray's report was an Editorial Note, which introduced a short controversy.
The note stated: 'Understanding that Dr. Gray was the first to use cocaine we asked for a record of his experiences with it; and subsequently we received from Dr. Bowen a short note in which he informs us that he has on several occasions employed the comparatively new therapeutic agent, cocaine,to the surface of the eyeball both at the Eye Hospital and in private practice' .
Dr. Gray, probably regretting the nine-day lapse between obtaining the cocaine and using it, promptly did a little homework, looking up the operation records at the Eye and Ear Hospital. 
Reports of use and abuse of cocaine: overdosage
The Australian Medical Journal did not lack material in the first years of local anaesthesia. Reports came from all over Australasia. Some were significant, some showed thoughtful study of the literature, and some, in retrospect, were hair-raising or amusing.
Or. James Hope, of the Convict Establishment at Fremantle, Western Australia, reported the first use of cocaine Anaesthesia and Intensive Care, Vol. /J, No. I. February, 1985 hypodermically injected, rather than topically applied, in Australia. In 1885 he had performed operations on the eyelids, using this technique. 15 Or. August Hoff of Sydney, in a paper read at a meeting of the New South Wales Branch of the British Medical Association on August 7, 1885, records the first use of cocaine in Australia for surgery of the larynx, in April 1885. Since he was unable to obtain cocaine in Sydney in early March, his patient with a laryngeal polyp was subjected to Professor Schrotter's curious method of local anaesthesia for the mucous membranes of the pharynx and larynx. In the 12 hours before operation pure chloroform and a solution of 12 grains of morphia in 2 drachms of water were alternately brushed over the pharynx and larynx each hour, and during this time the patient swallowed nothing, not even his own saliva. Or. Hoff contrasted the complete failure of this method with the brilliant success obtained with cocaine anaesthesia a few weeks later. 16 In March of 1885 Or. Oavid Coiling wood of Summer Hill in Sydney wrote a leading article on cocaine for the new Australasian Medical Gazette. It described the botanical source, pharmacology and preparation of cocaine and gave a description of its usage in anaesthesia. He modestly says that this is 'a short summary of what has already been published, for the convenience of readers without time to scan journals' . 17 Unfortunately this epistle did not contain information needed by a colleague in the nearby suburb of Stanmore. Or. Ramsden Wood, in 1886, gave the first description of the classical symptoms of cocaine overdo sage in Australian medical literature. The article was submitted, he says, because he could not find any description of these reactions in any world literature available, and wished to put his experience on record. As a tale of anaesthetic horror with a happy ending, this story is probably unrivalled. His patient had severe neuralgia, from a right lower molar tooth. Or. Wood proposed to extract it, and because of the patient's heart condition, gave him ether instead of chloroform. In 12 minutes the ether had had little or no effect and the extraction could not be done. He therefore injected 10070 cocaine and the pain was relieved for some hours. The patient then obtained 10070 cocaine from a chemist, who injected 3 minims, with no pain relief; he therefore asked the chemist to make the solution stronger. A 20% solution was then taken to the unfortunate Dr. Wood, who, thinking it was still a 10% solution, injected 4 minims. Within five minutes the patient was vomiting, cold and sweating, with a feeble pulse, short gasping respiration and masseter spasms. Resuscitative measures included ammonia, brandy, mustard over the cardiac region, and, in the end, chloroform to control convulsions. Wait for it! Next day the pain was still unrelieved, so a dentist was called in and Dr. Wood gave nitrous oxide at his request. After 16 gallons had been used with no effect, they gave Up. 18 Dr. Finlay of Bathurst recorded a case of cocaine poisoning in 1887. He found that the patient required 6 hours' intensive resuscitation after 6 teeth had been extracted, using one grain of cocaine for each tooth. 19 All the medical Presidential Addresses in 1885 and 1886 had comments on cocaine, notably that of James Rudall in July 1885. As retiring president of the Victorian Branch of the British Medical Association, Rudall reviewed the changes and developments in medicine 1884-1885, stating that 'the latest important addition to surgical practice for the avoidance of pain in operations, cocaine, has already proved of high value in the surgery of the eye: Cocaine will doubtless soon be used extensively in the surgery of the other parts of the body' . 20 Perhaps these words were taken too literally by Dr. Willmott of Victoria, who reported its use in a case of vaginismus. Cocaine applied to the 'parts' at the appropriate time had led to a very successful outcome of the problempregnancy. Could addiction be prophesied in this instance?21
It is obvious that cocaine, like every other new form of pain relief, was over-used and abused; but even by the end of 1885 there was concern about addiction and overdosage, and the editors of the Australian journals were abstracting articles published overseas regarding variations in techniques which gave greater safety with this extremely toxic drug.
Leonard Corning in the New York Medical Journal of January 2, 1886,22 pointed out that if the area of injection of cocaine was rendered bloodless, the action of cocaine was prolonged and a weaker solution could be used. He described his technique, using an Esmarch bandage and tourniquet for the limbs, and for the body and face, rings of wire covered with india-rubber were applied around the injected area and held firmly enough in place for the area within the ring to be bloodless.
This technique became obsolete after Braun in 1897 recommended the addition of epinephrine to local anaesthetic solutions in order to decrease the absorption of cocaine and increase the duration of its action. Since this method also provided an almost bloodless field of operation it was rapidly adopted and became routine in Australia.
A less-toxic agent?
The description of the first few years of local anaesthesia in Australia would not be complete without mention of Dr. John Reid, of Port Germein, South Australia, and his 'Drumine'. Dr. Reid was worried about the toxicity of cocaine, and he experimented to find a less toxic agent.
In the October 1886 issue of the Australasian Medical Gazette, Reid, under the title 'Drumine -A New Australian Local Anaesthetic', describes his experiments with the 'alkaloid' of Euphorbia Drummondii (N.O. Euphorbiaceae) being used as a local anaesthetic. For brevity he has called this substance 'Drumine'. 23 Since local anaesthesia was in the news this paper appears to have caused a flutter in pharmacological dovecotes around the world. After investigations began there appeared some derogatory notes by distinguished pharmacologists in various overseas journals; but Dr. Reid was a battler, and his letters of protestation, explanation of methods and claims for his discovery constitute wearisome work for the bibliographer throughout the journals of 1886, 1887 and 1888. Wearisome work because it soon became clear that Dr. Reid had a monomania. Drumine was good for local anaesthesia of the eye, of denuded surfaces and for relief of pain in his own injured knee. Unfortunately it was also of use in asthma, catarrh, gonorrhoea and herpes zoster.
He did succeed in having it commercially manufactured and claimed it was in great INTRODUCTION OF LOCAL ANAESTHESIA demand from America and Europe, but Australia (probably from an overdose of Reid letters) was sceptical. This spurred the struggling researcher to an announcement that at the Intercolonial Congress of 1888 in Melbourne he would read a paper of complete vindication. Alas, he never appeared, and the only relevant paper was read by Thomas Dixson. 'Drumine. Is There Such a Body?' Dixson explained that neither by conventional methods nor those of Dr. Reid could he produce such an alkaloid.
Perhaps contemporary research with Euphorbia Drummondii would lead to homage to the shade of Or. Reid, but, thankfully, he disappears from print after 1888.
Dr. Astles of Adelaide also suggested an alternative to cocaine in 1886. This was 'Tonga', an agent with similar properties derived from indigenous plants of the Fiji Isles. 'Tonga' was expensive and was a secret preparation. 24 It is interesting that both Reid and Astles consulted a famous botanist with regard to 'Drumine' and 'Tonga'. This was Richard Schomburgkh, who with his brother Robert identified and named Strychnos toxifera as a source of curare. Schomburgkh was for many years Director of the Botanic Gardens in Adelaide.
Two items of historical interest
Such was the importance of the introduction of local anaesthesia in Australia that the 10th anniversary merited special notice.
Or. O. Bloch This account of the early days of local anaesthesia in Australia should be closed by asking readers to note the coincidence that the first man to give a general anaesthetic for surgical operations in Australia in 1847, William Russ Pugh, was not just a colleague but a close friend of lames Thomas Rudall, the man who administered the first local anaesthetic with cocaine 38 years later.
